Platelet-derived growth factor and growth-related genes in rat lung. I. Developmental expression.
The autocrine, paracrine, or systemic growth factors responsible for fetal lung cell growth are not completely defined. The progression-type insulin-like growth factors and epidermal growth factor, or transforming growth factor-alpha acting through the epidermal growth factor receptor, appear to act on the developing lung epithelium. The competence factors that facilitate the actions of progression factors during lung growth are unknown. Fetal rat lung cells in vitro synthesize a platelet-derived growth factor (PDGF)-like polypeptide, which we have hypothesized may play a paracrine role in normal lung development. Slot blot and Northern blot analyses of fetal rat lung mRNA have been used to determine if there is a relationship between expression of message for PDGF-A or PDGF-B chains, or their cognate receptors, and periods of maximal growth during late fetal rat lung development. Whole lung mRNA was extracted on 18, 19, 20, 21, and 22 days of gestation (term = 22 days). The peak of DNA synthesis, as assessed by expression of message for DNA polymerase alpha, histone 3, and the proto-oncogenes c-fos and c-myc, which are stimulated by binding of growth factors including PDGF, occurred during the canalicular stage of lung development on days 19 and 20 of gestation. Expression of message for PDGF-A and PDGF-B chains was low during the pseudoglandular stage on day 18, peaked during the canalicular stage on days 19 and 20, then fell again during the saccular stage at days 21 and 22 of gestation.(ABSTRACT TRUNCATED AT 250 WORDS)